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(67)  Embodiments of the present invention provide
a method and an apparatus for generating a simulated
interference, which are used to obtain a simulated inter-
ference of which an interference characteristic is consist-
ent with an interference characteristic of a real user
equipment, thereby more objectively reflecting system
performance in different scenarios, enhancing a techni-
cal evaluation effect, and improving technical evaluation
efficiency. The embodiments of the present invention in-

clude: configuring interference characteristic parame-
ters, where the interference characteristic parameters
are used to simulate one interference or a type of inter-
ference that has a same interference characteristic, and
the interference characteristic parameters include a
transmission mode, a rank Rank, and a precoding matrix
indicator PMI; and generating a simulated interference
by using the interference characteristic parameters.

101

Set one or more simulated load templates and separately
configure interference characteristic parameters on the one or |~
more simulated load templates, where one simulated load
template is used to simulate one interference or a type of
interference that has a same interference characteristic

102

Generate a simulated interference by using the interference
characteristic parameters configured on the one or more
simulated load templates, where if multiple simulated load
templates are set, polling is performed, in a time domain and/or
a frequency domain, on interferences generated by the multiple
simulated load templates by means of simulation
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201310283161.1, filed with the Chi-
nese Patent Office on July 5, 2013 and entitled "METH-
OD AND APPARATUS FOR GENERATING SIMULAT-
ED INTERFERENCE", which is hereby incorporated by
reference in its entirety.

TECHNICAL FIELD

[0002] The presentinvention relates tothe field of com-
munications technologies, and in particular, to a method
and an apparatus for generating a simulated interfer-
ence.

BACKGROUND

[0003] A Long Term Evolution (LTE, Long Term Evo-
lution) system supports multiple-input multiple-output
(MIMO, Multiple-Input Multiple-Output) transmission.
Based on traditional transmission in a time domain and
a frequency domain, spatial dimension division is added
in this technology, to provide higher flexibility for downlink
transmission. LTE physical layer specifications of the 3rd
Generation Partnership Project (3GPP, 3rd Generation
Partnership Project) Release 8 and Release 9 provide
multiple transmission technologies, such as open-loop
downlink transmit diversity, open-loop spatial multiplex-
ing, closed-loop spatial multiplexing, and beam forming,
to adapt to different system configuration, user equip-
ment (UE, User Equipment) capabilities, and channel en-
vironments.

[0004] In a commercial LTE system, in addition to a
serving cell, a neighboring cell generally has a specific
quantity of user equipments that are performing data
transmission. To better evaluate performance of MIMO
in a multi-cell scenario, a co-channel interference among
cells needs to be simulated by means of neighboring cell
loading. Generally, neighboring cell loading is imple-
mented in two manners: The first one is to generate an
interference in the neighboring cell by using a real user
equipment, and the second one is to generate an inter-
ference by using a simulated load mode.

[0005] However, properties of interference signals
generated by using different transmission technologies
are different. For example, the open-loop transmit diver-
sity technology transmits only a single code word; the
closed-loop spatial multiplexing may transmit one to two
code words and multiple data streams, and an interfer-
ence signal has directivity to some extent; and an inter-
ference signal of the beam forming technology also has
directivity to some extent. Impact of interference signals
generated by using different transmission technologies
is also different. Under a condition of same power, more
layers of spatial multiplexing indicate severer impact of
an interference. For example, impact of an interference
source of spatial multiplexing is greater than impact of
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an interference source of transmit diversity.

[0006] That is, how to generate a simulated interfer-
ence and a property of an interference source have sig-
nificantimpact on system performance. An existing meth-
od for generating a simulated interference uses a single
single-stream transmission scheme to generate a simu-
lated interference. This is equivalent to that there is only
one interference user equipment, or although there are
multiple interference user equipments, all interference
user equipments have a unique interference character-
istic. That is, there is only a single code word, a rank is
equal to 1, an interference has no directivity, and in ad-
dition, there is an obvious difference between a simulated
interference and an interference of areal user equipment,
so that performance of a commercial system cannot be
objectively evaluated.

SUMMARY

[0007] Embodiments of the present invention provide
a method and an apparatus for generating a simulated
interference, which are used to obtain a simulated inter-
ference of which an interference characteristic is consist-
ent with an interference characteristic of a real user
equipment, thereby more objectively reflecting system
performance in different scenarios, enhancing a techni-
cal evaluation effect, and improving technical evaluation
efficiency.

[0008] In view of this, according to a first aspect of the
present invention, a method for generating a simulated
interference is provided, and the method includes:

setting one or more simulated load templates and
separately configuring interference characteristic
parameters on the one or more simulated load tem-
plates, where one simulated load template is used
to simulate one interference or a type of interference
that has a same interference characteristic; and
generating a simulated interference by using the in-
terference characteristic parameters configured on
the one or more simulated load templates, where if
multiple simulated load templates are set, polling is
performed, in a time domain and/or a frequency do-
main, on interferences generated by the multiple
simulated load templates by means of simulation.

[0009] In afirst possible implementation manner of the
first aspect, the interference characteristic parameters
include a transmission mode, a resource utilization rate,
a rank Rank, a precoding matrix indicator PMI, a modu-
lation and coding scheme MCS, and a time domain poll-
ing granularity or a frequency domain polling granularity
of the one or more simulated load templates, where

the configuring interference characteristic parame-
ters on the one or more simulated load templates
includes: separately configuring the transmission
mode, the resource utilization rate, the Rank, the
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PMI, the MCS, and the time domain polling granu-
larity or the frequency domain polling granularity of
the one or more simulated load templates.

[0010] With reference to the first possible implemen-
tation manner of the first aspect, in a second possible
implementation manner,

the configuring the transmission mode of the one or
more simulated load templates includes: configuring
the transmission mode or a transmission scheme of
the one or more simulated load templates, and ac-
cepting or not accepting a restriction of a character-
istic license of an interference cell;

the configuring the resource utilization rate of the
one or more simulated load templates includes: con-
figuring a resource block RB utilization rate and a
transmit power utilization rate of the interference cell,
where if an RB utilization rate or a transmit power
utilization rate that is scheduled by the interference
cell and is of a real user equipment UE is lower than
a preset threshold, simulated load is scheduled; or
if an RB utilization rate or a transmit power utilization
rate that is scheduled by the interference cell and is
of a real UE is higher than a preset threshold, sim-
ulated load is invalid;

the configuring the Rank and the PMI of the one or
more simulated load templates includes: according
to the configured transmission mode, setting each
of a Rank and a PMI that are corresponding to the
transmission mode to a specific value or a preset
value range;

the setting the MCS of the one or more simulated
load templates includes: configuring the MCS of the
one or more simulated load templates to a specific
value or a preset value range; and

the configuring the time domain polling granularity
or the frequency domain polling granularity includes:
if multiple simulated load templates are set, sepa-
rately setting the time domain polling granularity or
the frequency domain polling granularity of the sim-
ulated load templates to a specific value or a preset
value range, where a preset value range of the time
domain polling granularity is from 1 ms to infinity,
and a preset value range of the frequency domain
polling granularity is 1-100 RB.

[0011] With reference to the first aspect or the first or
the second possible implementation manner of the first
aspect, in a third possible implementation manner, the
generating a simulated interference by using the inter-
ference characteristic parameter configured on the one
or more simulated load templates includes:

based on different transmission modes and accord-
ingto a Rank and/or a PMI and/oran MCS configured
at a Media Access Control MAC layer or a Radio
Resource Control RRC layer, generating a simulated

10

15

20

25

30

35

40

45

50

55

interference; and performing polling between the
multiple simulated load templates according to the
configured time domain polling granularity or the
configured frequency domain polling granularity.

[0012] With reference to the first aspect or the first or
the second possible implementation manner of the first
aspect, in a fourth possible implementation manner, the
method further includes:

copying the interference characteristic parameters
of the one or more simulated load templates to one
or more simulated user equipments, and loading
simulated load to the interference cell by using the
one or more simulated user equipments, to reach a
preset resource utilization rate of the simulated load.

[0013] With reference to the first aspect or the first or
the second possible implementation manner of the first
aspect, in a fifth possible implementation manner, the
method further includes:

based on a manner in which an ICIC function is en-
abled for an interference cell, copying the interfer-
ence characteristic parameters of the one or more
simulated load templates to one or more simulated
user equipments, and loading simulated load to a
center frequency band and an edge frequency band
by using the one or more simulated user equipments,
to reach a preset resource utilization rate of the sim-
ulated load.

[0014] With reference to the first aspect or the first or
the second possible implementation manner of the first
aspect, in a sixth possible implementation manner, the
method further includes:

if a Radio Resource Control RRC layer only config-
ures some of the interference characteristic param-
eters, for an interference characteristic parameter
that is not configured, performing simulated scram-
bling according to a default value or in a default man-
ner; or

if the RRC layer only configures some of the inter-
ference characteristic parameters and the config-
ured interference characteristic parameters are con-
figured as a preset value range, performing simulat-
ed scrambling in a manner of performing random
selection or polling selection within the preset value
range.

[0015] According to a second aspect of the present
invention, an apparatus for generating a simulated inter-
ference is provided, and the apparatus includes:

a parameter configuring module, configured to sep-
arately configure interference characteristic param-
eters on one or more set simulated load templates,
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where one simulated load template is used to simu-
late one interference or a type of interference that
has a same interference characteristic; and

a simulated interference generating module, config-
ured to generate a simulated interference by using
the interference characteristic parameters config-
ured on the one or more simulated load templates,
where if multiple simulated load templates are set,
polling is performed, in a time domain and/or a fre-
quency domain, on interferences generated by the
multiple simulated load templates by means of sim-
ulation.

[0016] In afirst possible implementation manner of the
second aspect, the interference characteristic parame-
ters include a transmission mode, a resource utilization
rate, a rank Rank, a precoding matrix indicator PMI, a
modulation and coding scheme MCS, and a time domain
polling granularity or a frequency domain polling granu-
larity of the one or more simulated load templates.
[0017] With reference to the first possible implemen-
tation manner of the second aspect, in a second possible
implementation manner,

the parameter configuring module is specifically con-
figured to configure the transmission mode of the
one or more simulated load templates, configure the
resource utilization rate of the one or more simulated
load templates, configure the Rank and the PMI of
the one or more simulated load templates, configure
the MCS of the one or more simulated load tem-
plates, and configure the time domain polling gran-
ularity or the frequency domain polling granularity,
where the configuring the transmission mode of the
one or more simulated load templates includes: con-
figuring the transmission mode or a transmission
scheme of the one or more simulated load templates,
and accepting or not accepting a restriction of a char-
acteristic license of an interference cell; the config-
uring the resource utilization rate of the one or more
simulated load templates includes: configuring a re-
source block RB utilization rate and a transmit power
utilization rate of the interference cell, where if an
RB utilization rate or a transmit power utilization rate
that is scheduled by the interference cell and is of a
real user equipment UE is lower than a preset thresh-
old, simulated load is scheduled, or if an RB utiliza-
tion rate or a transmit power utilization rate that is
scheduled by the interference cell and is of a real
UE is higher than a preset threshold, simulated load
is invalid; the configuring the Rank and the PMI of
the one or more simulated load templates includes:
according to the configured transmission mode, set-
ting each of aRank and a PMI that are corresponding
to the transmission mode to a specific value or a
preset value range; the configuring the MCS of the
one or more simulated load templates includes: set-
ting the MCS of the one or more simulated load tem-
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plates to a specific value or a preset value range;
and the configuring the time domain polling granu-
larity or the frequency domain polling granularity in-
cludes: if multiple simulated load templates are set,
separately setting the time domain polling granularity
or the frequency domain polling granularity of the
simulated load templates to a specific value or a pre-
set value range, where a preset value range of the
time domain polling granularity is from 1 ms to infinity,
and a preset value range of the frequency domain
polling granularity is 1-100 RB.

[0018] With reference to the second aspect or the first
or the second possible implementation manner of the
second aspect, in a third possible implementation man-
ner, the simulated interference generatingmodule is spe-
cifically configured to, based on different transmission
modes and according to a Rank and/or a PMI and/or an
MCS configured at a Media Access Control MAC layer
or a Radio Resource Control RRC layer, generate a sim-
ulated interference; and perform polling between the mul-
tiple simulated load templates according to the config-
ured time domain polling granularity or the configured
frequency domain polling granularity.

[0019] With reference to the second aspect or the first
or the second possible implementation manner of the
second aspect, in a fourth possible implementation man-
ner, the apparatus further includes a parameter copying
module, where the parameter copying module is config-
ured to copy the interference characteristic parameters
of the one or more simulated load templates to one or
more simulated user equipments, and load simulated
load to the interference cell by using the one or more
simulated user equipments, to reach a preset resource
utilization rate of the simulated load.

[0020] With reference to the second aspect or the first
or the second possible implementation manner of the
first aspect, in a fifth possible implementation manner,
the apparatus further includes a parameter copying mod-
ule, where the parameter copying module is configured
to, based on a manner in which an ICIC function is ena-
bled for an interference cell, copy the interference char-
acteristic parameters of the one or more simulated load
templates to one or more simulated user equipments,
and load simulated load to a center frequency band and
an edge frequency band by using the one or more sim-
ulated user equipments, to reach a preset resource uti-
lization rate of the simulated load.

[0021] With reference to the second aspect or the first
or the second possible implementation manner of the
first aspect, in a sixth possible implementation manner,
the simulated interference generating module is further
configured to: if the Radio Resource Control RRC layer
only configures some of the interference characteristic
parameters, for an interference characteristic parameter
that is not configured, perform simulated scrambling ac-
cording to a default value or in a default manner; or if the
RRC layer only configures some of the interference char-



7 EP 2 999 147 A1 8

acteristic parameters and the configured interference
characteristic parameters are configured as a preset val-
ue range, perform simulated scrambling in a manner of
performing random selection or polling selection within
the preset value range.

[0022] It can be learned from the foregoing technical
solutions that, the method and apparatus for generating
a simulated interference provided in the embodiments of
the present invention have the following advantages: In-
terference characteristic parameters may be configured
for each interference source or each type of interference
source, and a simulated interference may be generated
according to the configured interference characteristic
parameters. Therefore, an interference effect consistent
with that of a real user equipment may be achieved, there-
by more objectively reflecting system performance in dif-
ferent scenarios, saving a test investment and cost, and
improving test efficiency.

BRIEF DESCRIPTION OF DRAWINGS

[0023] To describe the technical solutions in the em-
bodiments of the present invention more clearly, the fol-
lowing briefly introduces the accompanying drawings re-
quired for describing the embodiments. Apparently, the
accompanying drawings in the following description
show merely some embodiments of the present inven-
tion, and a person of ordinary skill in the art may still
derive other drawings from these accompanying draw-
ings without creative efforts.

FIG. 1is a schematic flowchart of a method for gen-
erating a simulated interference according to an em-
bodiment of the present invention;

FIG. 2 is another schematic flowchart of a method
for generating a simulated interference according to
an embodiment of the present invention;

FIG. 3 is a schematic structural diagram of an appa-
ratus for generating a simulated interference accord-
ing to an embodiment of the present invention; and
FIG. 4 is another schematic structural diagram of an
apparatus for generating a simulated interference
according to an embodiment of the present inven-
tion.

DESCRIPTION OF EMBODIMENTS

[0024] Embodiments of the present invention provide
a method and an apparatus for generating a simulated
interference, which are used to obtain a simulated inter-
ference of which an interference characteristic is consist-
ent with an interference characteristic of a real user
equipment, thereby more objectively reflecting system
performance in different scenarios, enhancing a techni-
cal evaluation effect, and improving technical evaluation
efficiency.

[0025] The following clearly and completely describes
the technical solutions in the embodiments of the present
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invention with reference to the accompanying drawings
in the embodiments of the present invention. Apparently,
the described embodiments are merely some but not all
of the embodiments of the present invention. All other
embodiments obtained by a person of ordinary skill in
the art based on the embodiments of the present inven-
tion without creative efforts shall fall within the protection
scope of the present invention.

[0026] The following separately provides detailed de-
scriptions.
[0027] Referring to FIG. 1, FIG. 1 is a schematic flow-

chart of a method for generating a simulated interference
according to an embodiment of the present invention,
where the method includes:

Step 101: Set one or more simulated load templates
and separately configure interference characteristic
parameters on the one or more simulated load tem-
plates, where one simulated load template is used
to simulate one interference or a type of interference
that has a same interference characteristic.

[0028] Thatis, each of the one or more simulated load
template is corresponding to a type of interference user
equipment, which may include one or more interference
user equipments but has a same interference character-
istic.

[0029] Step 102: Generate a simulated interference by
using the interference characteristic parameters config-
ured on the one or more simulated load templates, where
if multiple simulated load templates are set, polling is
performed, in a time domain and/or a frequency domain,
oninterferences generated by the multiple simulated load
templates by means of simulation.

[0030] Inthis embodiment of the presentinvention, the
interference characteristic parameters include a trans-
mission mode, a resource utilization rate, a rank Rank,
a precoding matrix indicator (PMI, Precoding Matrix In-
dicator), a modulation and coding scheme (MCS, Mod-
ulation and Coding Scheme), and a time domain polling
granularity or a frequency domain polling granularity of
the one or more simulated load templates. The configur-
ing interference characteristic parameters on the one or
more simulated load templates may include: separately
configuring the transmission mode, the resource utiliza-
tion rate, the Rank, the PMI, the MCS, and the time do-
main polling granularity or the frequency domain polling
granularity of the one or more simulated load templates.
[0031] By using an application in a multiple input mul-
tiple output MIMO transmission mode as an example,
the method for generating a simulated interference pro-
vided in this embodiment of the present invention is used
to obtain a simulated interference of which an interfer-
ence characteristic is consistent with an interference
characteristic of a real user equipment. It may be under-
stood that, the method is also applicable to single-input
single-output (SISO, SISO Single Input Single Out), sin-
gle-input multiple-output (SIMO, SIMO Single Input Mul-
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tiple Out), and multiple-input single-output (MISO, MISO
Multiple Input Single Out). Although there is only one
transmit antenna in SIMO and SISO, and a correspond-
ing transmission mode or transmission scheme cannot
be configured, an interference may still be simulated
more objectively by configuring parameters, such as a
quantity of users and an MCS, which is not specifically
limited herein.

[0032] Itcan be learned from the foregoing description
that, according to the method for generating a simulated
interference provided in this embodiment of the present
invention, interference characteristic parameters may be
configured for each interference source or each type of
interference source, and a simulated interference may
be generated according to the configured interference
characteristic parameters. Therefore, an interference ef-
fect consistent with that of a real user equipment may be
achieved, thereby more objectively reflecting system per-
formance in different scenarios, saving a test investment
and cost, and improving test efficiency.

[0033] ReferringtoFIG. 2, FIG. 2 is another schematic
flowchart of a method for generating a simulated inter-
ference according to an embodiment of the present in-
vention, where the method includes:

Step 201: Separately configure a transmission
mode, a resource utilization rate, a Rank, a PMI, an
MCS, and a time domain polling granularity or a fre-
quency domain polling granularity of one or more
simulated load templates.

[0034] Preferably, the configuring the transmission
mode of the one or more simulated load templates in-
cludes:

configuring the transmission mode or a transmission
scheme of the one or more simulated load templates,
and accepting or not accepting a restriction of a char-
acteristic license of an interference cell. The config-
ured transmission mode only affects data transmis-
sion through a physical downlink shared channel
(PDSCH, Physical Downlink Shared Channel), but
does not affect pilot transmission of a cell-specific
reference signal (CRS, Cell-specific Reference Sig-
nal) or values of parameters, such as pilot transmit
power, Pa, and Pb, so that simulated load and inter-
cell interference coordination (ICIC, Inter-Cell Inter-
ference Coordination) may co-exist.

[0035] The characteristic license of the interference
cellmay include MIMO or BF (beam forming, beam form-
ing), and may further include another characteristic, such
as an active antenna system (AAS, Active Antenna Sys-
tem), frequency-selective scheduling, ICIC, or a power
class.

[0036] Preferably, the configuring the resource utiliza-
tion rate of the one or more simulated load templates
includes:
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configuring a resource block (RB, Resource Block)
utilization rate and a transmit power utilization rate
of an interference cell, where if an RB utilization rate
or a transmit power utilization rate that is scheduled
by the interference cell and is of a real user equip-
ment (UE, User Equipment) is lower than a preset
threshold, simulated load is scheduled; or if an RB
utilization rate or a transmit power utilization rate that
is scheduled by the interference cell and is of a real
UE is higher than a preset threshold, simulated load
is invalid.

[0037] Thatis, theresource utilization rate includes the
RB utilization rate and the transmit power utilization rate
of the interference cell, and an RB utilization rate thresh-
old or a transmit power utilization rate threshold is preset.
[0038] Preferably, the configuring the MCS of the one
or more simulated load templates includes:

setting the MCS of the one or more simulated load
templates to a specific value or a preset value range,
that is, a subset from 0 to 28.

[0039] Preferably, the configuring the time domain poll-
ing granularity or the frequency domain polling granular-
ity includes:

if multiple simulated load templates are set, sepa-
rately setting the time domain polling granularity or
the frequency domain polling granularity of the sim-
ulated load templates to a specific value or a preset
value range, where a preset value range of the time
domain polling granularity is from 1 ms to infinity,
and a preset value range of the frequency domain
polling granularity is 1-100 RB.

[0040] Preferably, the configuring the Rank and the
PMI of the one or more simulated load templates in-
cludes:

according to the configured transmission mode, setting
each of a Rank and a PMI that are corresponding to the
transmission mode to a specific value or a preset value
range. For a specific value range, refer to Table 1. Table
1 lists value ranges of valid Ranks or PMIs in different
transmission modes.

Table 1
Transmission Mode | Rank | PMI
TM1 1 N.A.
TM2 1 N.A.
TM3 1-4 N.A.
T™M4 1-4 0-15
TM5 1 0-15
TM6 1 0-15
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(continued)

Transmission Mode | Rank | PMI
T™7 1 N.A.
T™M8 1-2 0-15
T™M9 1-8 PMI1: 0-15
PMI2: 0-15
[0041] It should be noted that, with reference to Table

1 and according to the configured interference charac-
teristic parameters, the following briefly describes a form
of generating a simulated interference in each transmis-
sion mode defined by an LTE specification.

[0042] Based on transmission modes TM1, TM2, and
TMS3, the PMI is marked as N.A, and N.A indicates that
configuration is not required or configuration is invalid.
No matter whether and how a Radio Resource Control
(RRC, Radio Resource Control) layer (L3 for short) con-
figures the PMI, a physical layer (L1 for short) and a Media
Access Control (MAC, Media Access Control) layer (L2
for short) generate a precoding matrix and a physical
downlink shared channel PDSCH signal according to the
LTE specification 36.211. It may be understood that L1,
L2, and L3 belong to framework content of an eNodeB,
and are not specifically explained herein.

[0043] Based on transmission mode TM7, the PMI is
marked as N.A, that is, it indicates that no matter how L3
configures the PMI, L2 and L1 generate a beam forming
matrix and a PDSCH signal according to a used beam
forming technology.

[0044] Based on transmission mode TM8 or TM9, the
PMI may be configured or may not be configured. If the
PMl is configured, a precoding matrix and a PDSCH sig-
nal are generated according to a codebook defined by
the specification 36.211 and the specification 36.213. If
the PMI is not configured, a beam forming matrix and a
PDSCH signal are generated according to a used beam
forming technology.

[0045] It may be understood that, in this embodiment
of the present invention, the configuring a simulated in-
terference may further include: configuring a frequency-
selective scheduling function of simulated load and con-
figuring a quantity of simulated load templates, where
the frequency-selective scheduling function of simulated
load indicates whether simulated load uses frequency-
selective scheduling. If the function is enabled, frequen-
cy-selective schedulingis used; ifthe functionis disabled,
non-frequency-selective scheduling is used. The quan-
tity of simulated load templates indicates the quantity K
of templates of the simulated load. A transmission mode
or a transmission scheme, and a scheduled Rank, PMI,
and MCS may be independently configured for each tem-
plate. If the quantity of simulated load templates is zero,
a simulated interference is generated according to a de-
fault transmission scheme or a Rank or an MCS.
[0046] Step 202: Based on different transmission
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modes and according to a Rank and/or a PMI and/or an
MCS configured at a Media Access Control MAC layer
or a Radio Resource Control RRC layer, generate a sim-
ulated interference.

[0047] Specifically, L2 or L3 generates a simulated in-
terference according to the configured interference char-
acteristic parameters (the Rank and/or the PMI and/or
the MCS). In a time domain, an interference of each of
the one or more simulated load templates occupies Simu-
LoadTimePeriod successive transmission time intervals
(TTI, Transmission Time Interval), but does not include
an orthogonal frequency division multiplexing (OFDM,
Orthogonal Frequency Division Multiplexing) symbol in
which a physical downlink control channel (PDCCH,
Physical Downlink Control Channel) is located. In a case
that multiple simulated load templates are set, polling is
further performed between the multiple simulated load
templates according to the configured time domain poll-
ing granularity or the configured frequency domain poll-
ing granularity. That is, polling is performed, in a time
domain and/or a frequency domain, on interferences
generated by the multiple simulated load templates by
means of simulation. The parameter SimuLoadTimePe-
riod may be configured according to an actual situation.
[0048] Reference may be made to Table 1. First, the
Rank of the one or more simulated load templates is con-
figured as accepting or not accepting license control of
MIMO and BF, and not accepting a codebook subset
restriction. Itis set that 1T-4T represent a quantity of an-
tenna ports of an eNodeB. For transmission modes TM1,
TM2, and TM3, a PMI that is input by L3 is meaningless
(that is, configuration of the PMI is not required or con-
figurationisinvalid), and L2 generates a precoding matrix
according to the specification 36.211.1n a 2T closed-loop
mode (including transmission mode TM4, TM5, or TM6),
a PMI scheduled by L2 performs upper and lower limiting
processing according to the Rank and the PMI that is
input by L3, to ensure that a PMI of Rank1 is 0-3, and a
PMI of Rank2 is 1-2, where Rank1 and Rank2 represent
a quantity of spatial independent data streams. For 1T,
L2 performs simulated scrambling according to transmis-
sion mode TM1 and the configured MCS. For 2T or 4T,
if the transmission mode is TM1, simulated scrambling
is performed according to TM2 and the configured MCS.
For TM7, the PMI that is input by L3 is meaningless, and
L2 and L1 generate a beam forming matrix according to
a used beam forming technology. For TM8 or TM9, if L3
configures the PMI, a precoding matrix is generated ac-
cording to the codebook defined by the specification
36.211 and the specification 36.213. If the PMI is not
configured, a beam forming matrix is generated accord-
ing to a used beam forming technology.

[0049] Further preferably, the method for generating a
simulated interference may further include:

copying the interference characteristic parameters
of the one or more simulated load templates to one
or more simulated user equipments, and loading
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simulated load to the interference cell by using the
one or more simulated user equipments, to reach a
presetresource utilization rate of the simulated load.

[0050] Withina TTI, according to a resource allocation
type (the LTE specification 36.213 defines three resource
allocation types 0, 1, and 2), RB resources are allocated
to each simulated load user, so that an RB that can be
addressed by a simulated user equipment may not reach
a set simulated load level. Therefore, the interference
characteristic parameters configured on each of the one
or more simulated load templates (equivalent to a simu-
lated load user equipment) need to be copied to one or
more simulated user equipments (for example, a maxi-
mum of eight user equipments), and reaching a set re-
source utilization rate of the simulated load is implement-
ed by performing scrambling on these simulated user
equipments.

[0051] Further, the method for generating a simulated
interference may further include:

based on a manner in which an ICIC function is en-
abled for an interference cell, copying the interfer-
ence characteristic parameters of the one or more
simulated load templates to one or more simulated
user equipments, and loading simulated load to a
center frequency band and an edge frequency band
by using the one or more simulated user equipments,
to reach a preset resource utilization rate of the sim-
ulated load.

[0052] Iftheinterference cellenables the ICIC function,
a center user and an edge user of the interference cell
have different configuration of power control parameters
(Pa and PDb). In this case, the parameters configured on
each of the one or more simulated load templates are
still copied to one or more simulated user equipments
(for example, a maximum of 16 user equipments), and
reaching the set resource utilization rate of the simulated
load is separately implemented in the center frequency
band and the edge frequency band by performing scram-
bling on these simulated user equipments.

[0053] Preferably, the method for generating a simu-
lated interference may further include: if the Radio Re-
source Control RRC layer only configures some of the
interference characteristic parameters, for an interfer-
ence characteristic parameter that is not configured, per-
forming simulated scrambling according to a default val-
ue or in a default manner; or

if the RRC layer only configures some of the inter-
ference characteristic parameters and the config-
ured interference characteristic parameters are con-
figured as a preset value range, performing simulat-
ed scrambling in a manner of performing random
selection or polling selection within the preset value
range.
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[0054] For example, if the Rank is not configured, sim-
ulated scrambling may be performed according to a de-
fault Rank1. If the MCS is not configured, simulated
scrambling may be performed according to a default
MCS; or simulated scrambling may be performed by ran-
domly selecting an MCS; or simulated scrambling may
be performed in a manner of performing MCS polling
within a range.

[0055] It may be understood that, in combination with
the interference characteristic parameters configured by
L3, such as the transmission mode, the Rank, the PMI,
and the MCS, and with reference to the specification
36.211, pseudo random noise or a specific source signal
may be used in this embodiment of the present invention,
to generate a PDSCH signal in a processing procedure
of a downlink physical channel, and the PDSCH signal
is mapped to an antenna of the eNodeB for transmitting.
[0056] It should be noted that, the method for gener-
ating a simulated interference may be performed by the
eNodeB, and a simulated interference is generated on
an eNodeB side according to the configured interference
characteristic parameters. An independent apparatus
(such as a signal generator) may also be used to gener-
ate a simulated interference.

[0057] Itcan be learned from the foregoing description
that, according to a method for generating a simulated
interference provided in this embodiment of the present
invention, first, interference characteristic parameters
are independently configured for each interference
source or each type of interference source, where the
configured interference characteristic parameters in-
clude a quantity of interference sources, and a transmis-
sion mode, a PMI, a Rank, an MCS, transmit power, and
a time domain polling granularity or a frequency domain
polling granularity of each interference source. Then,
simulated interference data is generated according to the
configured interference characteristic parameters and is
sent over an air interface. A simulated interference of
which an interference characteristic is consistent with an
interference characteristic of a real user equipment may
be obtained, thereby more objectively reflecting system
performance in different scenarios, saving a test invest-
ment and cost, and improving test efficiency. In the tech-
nical solutions of the present invention, an interference
effect generated by a simulated interference is equivalent
to an interference effect generated by using a real UE,
thereby better evaluating or demonstrating performance
of a specific technology (such as MIMO or AAS) in a
multi-cell scenario. Compared with an interference of a
real UE, a simulated interference is relatively flexible, and
substantially saves materials and a labor cost.

[0058] The following describes another method for
generating a simulated interference in an embodiment
of the present invention. In this embodiment, the method
for generating a simulated interference specifically in-
cludes the following steps:

S1. Configure interference characteristic parame-
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ters.

[0059] In this embodiment, the interference character-
istic parameters are used to simulate one interference or
a type of interference that has a same interference char-
acteristic, and the interference characteristic parameters
include a transmission mode, a rank Rank, and a PMI.
[0060] S2.Generate a simulated interference by using
the interference characteristic parameters.

[0061] Aftertheinterference characteristic parameters
are configured, a simulated interference may be gener-
ated by using these interference characteristic parame-
ters.

[0062] For ease of understanding, the following de-
scribes this embodiment in detail.

[0063] In this embodiment, the interference character-
istic parameters may include at least the transmission
mode, the rank Rank, and the PMI, and a configuring
process is specifically as follows:

Configuring the transmission mode includes: config-
uring the transmission mode or a transmission
scheme of the interference characteristic parame-
ters, and accepting or not accepting a restriction of
a characteristic license of an interference cell; and

configuring the Rank and the PMI includes: ac-
cording to the configured transmission mode,
setting each of a Rank and a PMI that are cor-
responding to the transmission mode to a spe-
cific value or a preset value range.

[0064] It may be understood that, in an actual applica-
tion, in addition to the transmission mode, the rank Rank,
and the PMI, the interference characteristic parameters
may further include other parameters, such as aresource
utilization rate and an MCS. In this embodiment, a proc-
ess of configuring the resource utilization rate and the
MCS is specifically as follows:

Configuring the resource utilization rate includes:
configuring a resource block RB utilization rate and
a transmit power utilization rate of an interference
cell, where ifan RB utilization rate or a transmit power
utilization rate that is scheduled by the interference
cell and is of a real user equipment UE is lower than
a preset threshold, simulated load is scheduled; or
if an RB utilization rate or a transmit power utilization
rate that is scheduled by the interference cell and is
of a real UE is higher than a preset threshold, sim-
ulated load is invalid; and

configuring the MCS includes: setting the MCS
to a specific value or a preset value range.

[0065] It may be understood that, in an actual applica-
tion, in addition to the transmission mode, the rank Rank,
and the PMI, the interference characteristic parameters
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may further include other parameters. For example,
when multiple groups of interference characteristic pa-
rameters exist, the interference characteristic parame-
ters may further include a time domain polling granularity
and/or a frequency domain polling granularity. A process
of configuring the time domain polling granularity and/or
the frequency domain polling granularity is specifically:

separately setting a time domain polling granularity
and/or a frequency domain polling granularity of
each of the multiple groups of interference charac-
teristic parameters to a specific value or a preset
value range, where a preset value range of the time
domain polling granularity is from 1 ms to infinity,
and a preset value range of the frequency domain
polling granularity is 1-100 RB.

[0066] In this embodiment, an apparatus for generat-
ing a simulated interference may generate the simulated
interference based on different transmission modes and
according to a Rank and/or a PMI configured at an RRC
layer.

[0067] When multiple groups of interference charac-
teristic parameters exist, the apparatus for generating a
simulated interference may generate the simulated inter-
ference based on different transmission modes and ac-
cording to a Rank and/or a PMI configured at an RRC
layer; and perform polling between the multiple groups
of interference characteristic parameters according to
the configured time domain polling granularity and/or the
configured frequency domain polling granularity, so that
polling is performed, in a time domain or a frequency
domain, on simulated interferences generated by the
multiple groups of interference characteristic parame-
ters.

[0068] It should be noted that, if an RB that can be
addressed by a simulated user equipment cannot reach
a set simulated load level, the interference characteristic
parameters may be further copied to one or more simu-
lated user equipments, and simulated load is loaded to
the interference cell by using these simulated user equip-
ments, to reach a preset resource utilization rate of the
simulated load.

[0069] In addition, if an ICIC function is enabled for an
interference cell, the apparatus for generating a simulat-
ed interference may copy the interference characteristic
parameters to one or more simulated user equipments,
and load simulated load to a center frequency band and
an edge frequency band by using these simulated user
equipments, to reach a preset resource utilization rate of
the simulated load.

[0070] To betterimplement the method for generating
a simulated interference provided in the embodiments of
the present invention, the embodiments of the present
invention further provide an apparatus based on the fore-
going method for generating a simulated interference.
Meanings of nouns are the same as those in the foregoing
method. For specific implementation details, refer to de-
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scriptions in the method embodiments.

[0071] Referringto FIG. 3, FIG. 3 is a schematic struc-
tural diagram of an apparatus for generating a simulated
interference according to an embodiment of the present
invention, where the apparatus is applied to the methods
for generating a simulated interference in the foregoing
embodiments, and the apparatus includes:

a parameter configuring module 301, configured to
separately configure interference characteristic pa-
rameters on one or more set simulated load tem-
plates, where one simulated load template is used
to simulate one interference or a type of interference
that has a same interference characteristic;

that is, each of the one or more simulated load tem-
plate is corresponding to a type of interference user
equipment, which may include one or more interfer-
ence user equipments but has a same interference
characteristic; and

a simulated interference generating module 302,
configured to generate a simulated interference by
using the interference characteristic parameters
configured on the one or more simulated load tem-
plates, where if multiple simulated load templates
are set, polling is performed, in a time domain and/or
a frequency domain, on interferences generated by
the multiple simulated load templates by means of
simulation.

[0072] Inthis embodiment of the presentinvention, the
interference characteristic parameters include a trans-
mission mode, a resource utilization rate, a rank Rank,
a precoding matrix indicator PMI, and a modulation and
coding scheme MCS, and a time domain polling granu-
larity or a frequency domain polling granularity of the one
or more simulated load templates. The parameter con-
figuring module 301 is configured to separately configure
the transmission mode, the resource utilization rate, the
Rank, the PMI, the MCS, and the time domain polling
granularity or the frequency domain polling granularity of
the one or more simulated load templates.

[0073] The apparatus for generating a simulated inter-
ference provided in this embodiment of the present in-
vention may be applied to a transmission mode of mul-
tiple-input multiple-output MIMO, and is used to obtain a
simulated interference of which an interference charac-
teristic is consistent with an interference characteristic of
a real user equipment. It may be understood that, the
apparatus may also be applied to single-input single-out-
put (SISO, SISO Single Input Single Out), single-input
multiple-output (SIMO, SIMO Single Input Multiple Out),
and multiple-input single-output (MISO, MISO Multiple
Input Single Out), which is not specifically limited herein.
[0074] Itcan be learned from the foregoing description
that, according to the apparatus for generating a simu-
lated interference provided in this embodiment of the
presentinvention, interference characteristic parameters
may be configured for each interference source or each
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type of interference source, and a simulated interference
may be generated according to the configured interfer-
ence characteristic parameters. Therefore, an interfer-
ence effect consistent with that of a real user equipment
may be achieved, thereby more objectively reflecting sys-
tem performance in different scenarios, saving a test in-
vestment and cost, and improving test efficiency.
[0075] Preferably, in this embodiment of the present
invention, the parameter configuring module 301 is spe-
cifically configured to configure the transmission mode
of the one or more simulated load templates, configure
the resource utilization rate of the one or more simulated
load templates, configure the Rank and the PMI of the
one or more simulated load templates, configure the
MCS of the one or more simulated load templates, and
configure the time domain polling granularity or the fre-
quency domain polling granularity.

[0076] The configuring the transmission mode of the
one or more simulated load templates includes: config-
uring the transmission mode or a transmission scheme
of the one or more simulated load templates, and accept-
ing ornot accepting a restriction of a characteristic license
of an interference cell.

[0077] The configured transmission mode only affects
data transmission through a physical downlink shared
channel PDSCH, but does not affect pilot transmission
of a cell-specific reference signal CRS or values of pa-
rameters, such as pilot transmit power, Pa, and Pb, so
that simulated load and inter-cell interference coordina-
tion ICIC may co-exist. The characteristic license of the
interference cell may include MIMO or BF, and may fur-
ther include another characteristic, such as an active an-
tenna system AAS, frequency-selective scheduling,
ICIC, or a power class.

[0078] The configuring the resource utilization rate of
the one or more simulated load templates includes: con-
figuring aresource block RB utilization rate and a transmit
power utilization rate of the interference cell, where if an
RB utilization rate or a transmit power utilization rate that
is scheduled by the interference cell and is of a real user
equipment UE is lower than a preset threshold, simulated
load is scheduled; or if an RB utilization rate or a transmit
power utilization rate thatis scheduled by the interference
cell and is of a real UE is higher than a preset threshold,
simulated load is invalid.

[0079] The configuring the Rank and the PMI of the
one or more simulated load templates includes: accord-
ing to the configured transmission mode, setting each of
a Rank and a PMI that are corresponding to the trans-
mission mode to a specific value or a preset value range.
Foraspecific valuerange, referto Table 1inthe foregoing
embodiment.

[0080] The configuring the MCS of the one or more
simulated load templates includes: setting the MCS of
the one or more simulated load templates to a specific
value or a preset value range, that is, a subset from 0 to
28.

[0081] The configuring the time domain polling granu-



19 EP 2 999 147 A1 20

larity or the frequency domain polling granularity in-
cludes: if multiple simulated load templates are set, sep-
arately setting the time domain polling granularity or the
frequency domain polling granularity of the simulated
load templates to a specific value or a preset value range,
where a preset value range of the time domain polling
granularity is from 1 ms to infinity, and a preset value
range of the frequency domain polling granularity is 1-100
RB.

[0082] In this implementation manner, the simulated
interference generating module 302 is specifically con-
figured to: based on different transmission modes and
according to a Rank and/or a PMI and/or an MCS con-
figured at a Media Access Control MAC layer or a Radio
Resource Control RRC layer, generate a simulated in-
terference; and in a case in which multiple simulated load
templates are set, further perform polling between the
multiple simulated load templates according to the con-
figured time domain polling granularity or the configured
frequency domain polling granularity.

[0083] It may be understood that, with reference to Ta-
ble 1 and according to the configured interference char-
acteristic parameters, a form of generating a simulated
interference in each transmission mode defined by an
LTE specification may be as follows:

Based on transmission modes TM1, TM2, and TMS3,
the PMI is marked as N.A, and N.A indicates that
configuration is not required or configuration is
invalid. No matter whether and how a Radio Re-
source Control RRC layer (L3 for short) configures
the PMI, a physical layer (L1 for short) and a Media
Access Control MAC layer (L2 for short) generate a
precoding matrix and a physical downlink shared
channel PDSCH signal according to the specification
36.211. It may be understood that L1, L2, and L3
belong to framework content of an eNodeB, and are
not specifically explained herein.

Based on transmission mode TM7, the PMI is
marked as N.A, that is, it indicates that no matter
how L3 configures the PMI, L2 and L1 generate a
beam forming matrix and a PDSCH signal according
to a used beam forming technology.

Based on transmission mode TM8 or TM9, the PMI
may be configured or may not be configured. If the
PMl is configured, a precoding matrix and a PDSCH
signal are generated according to a codebook de-
fined by the specification 36.211 and the specifica-
tion 36.213. Ifthe PMlis not configured, abeam form-
ing matrix and a PDSCH signal are generated ac-
cording to a used beam forming technology.

[0084] In this implementation manner, a process dur-
ing which the simulated interference generating module
302 is configured to generate a simulated interference
may be specifically as follows:

Reference may be made to Table 1. First, the Rank
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of the one or more simulated load templates is con-
figured as accepting or not accepting license control
of MIMO and BF, and not accepting a codebook sub-
setrestriction. Itis setthat 1T-4T represent a quantity
of antenna ports of an eNodeB. For transmission
modes TM1, TM2, and TM3, a PMI that is input by
L3 is meaningless (that is, configuration of the PMI
is not required or configuration is invalid), and L2
generates a precoding matrix according to the spec-
ification 36.211. In a 2T closed-loop mode (including
transmission mode TM4, TM5, or TM6), a PMI
scheduled by L2 performs upper and lower limiting
processing according to the Rank and the PMI that
is input by L3, to ensure that a PMI of Rank1 is 0-3,
and a PMI of Rank2 is 1-2, where Rank1 and Rank2
represent a quantity of spatial independent data
streams. For 1T, L2 performs simulated scrambling
according to transmission mode TM1 and the con-
figured MCS. For 2T or 4T, if the transmission mode
is TM1, simulated scrambling is performed accord-
ing to TM2 and the configured MCS. For TM7, the
PMI that is input by L3 is meaningless, and L2 and
L1 generate a beam forming matrix according to a
used beam forming technology. For TM8 or TM9, if
L3 configures the PMI, a precoding matrix is gener-
ated according to the codebook defined by the spec-
ification 36.211 and the specification 36.213. If the
PMl is not configured, a beam forming matrix is gen-
erated according to a used beam forming technolo-

gy.

[0085] Further preferably, the apparatus may further
include a parameter copying module, where the param-
eter copying module is configured to copy the interfer-
ence characteristic parameters of the one or more sim-
ulated load templates to one or more simulated user
equipments, and load simulated load to the interference
cell by using the one or more simulated user equipments,
toreach a presetresource utilization rate of the simulated
load.

[0086] Withina TTI, according to a resource allocation
type (the LTE specification 36.213 defines three resource
allocation types 0, 1, and 2), RB resources are allocated
to each simulated load user, so that an RB that can be
addressed by a simulated user equipment may not reach
a set simulated load level. Therefore, the interference
characteristic parameters configured on each of the one
or more simulated load templates (equivalent to a simu-
lated load user equipment) need to be copied to one or
more simulated user equipments (for example, a maxi-
mum of eight user equipments), and reaching a set re-
source utilization rate of the simulated load is implement-
ed by performing scrambling on these simulated user
equipments.

[0087] Further, based on a manner in which an ICIC
function is enabled for an interference cell, the parameter
copying module may be further configured to copy the
interference characteristic parameters of the one or more
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simulated load templates to one or more simulated user
equipments, and load simulated load to a center frequen-
cy band and an edge frequency band by using the one
or more simulated user equipments, to reach a preset
resource utilization rate of the simulated load.

[0088] Iftheinterference cellenables the ICIC function,
a center user and an edge user of the interference cell
have different configuration of power control parameters
(Pa and Pb). In this case, the parameters configured on
each of the one or more simulated load templates are
still copied to one or more simulated user equipments
(for example, a maximum of 16 user equipments), and
reaching the set resource utilization rate of the simulated
load is separately implemented in the center frequency
band and the edge frequency band by performing scram-
bling on these simulated user equipments.

[0089] Preferably, the simulated interference generat-
ing module 302 is further configured to: if the Radio Re-
source Control RRC layer only configures some of the
interference characteristic parameters, for an interfer-
ence characteristic parameter that is not configured, per-
form simulated scrambling according to a default value
orin a default manner; or if the RRC layer only configures
some of the interference characteristic parameters and
the configured interference characteristic parameters are
configured as a preset value range, perform simulated
scrambling in a manner of performing random selection
or polling selection within the preset value range. For
example, if the Rank is not configured, simulated scram-
bling may be performed according to a default Rank1. If
the MCS is not configured, simulated scrambling may be
performed according to a default MCS; or simulated
scrambling may be performed by randomly selecting an
MCS; or simulated scrambling may be performed in a
manner of performing MCS polling within a range.
[0090] It may be understood that, in combination with
the interference characteristic parameters configured by
L3, such as the transmission mode, the Rank, the PMI,
and the MCS, and with reference to the specification
36.211, pseudo random noise or a specific source signal
may be used in this embodiment of the present invention,
to generate a PDSCH signal in a processing procedure
of a downlink physical channel, and the PDSCH signal
is mapped to an antenna of the eNodeB for transmitting.
[0091] It should be noted that, the apparatus for gen-
erating a simulated interference may be an eNodeB, that
is, a simulated interference is generated on an eNodeB
side according to the configured interference character-
istic parameters. An independent apparatus (such as a
signal generator) may also be used to generate a simu-
lated interference.

[0092] It may be clearly understood by a person skilled
in the art that, for convenience and brevity of description,
for a detailed working process of the foregoing apparatus
for generating a simulated interference, and those of
modules in the apparatus, refer to a corresponding proc-
ess in the foregoing method embodiment for generating
a simulated interference, and details are not described
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herein again.

[0093] Itcan be learned from the foregoing description
that, according to the apparatus for generating a simu-
lated interference provided in this embodiment of the
present invention, first, interference characteristic pa-
rameters are independently configured for each interfer-
ence source or each type of interference source, where
the configured interference characteristic parameters in-
clude a quantity of interference sources, and a transmis-
sion mode, a PMI, a Rank, an MCS, transmit power, and
a time domain polling granularity or a frequency domain
polling granularity of each interference source. Then,
simulated interference data is generated according to the
configured interference characteristic parameters and is
sent over an air interface. A simulated interference of
which an interference characteristic is consistent with an
interference characteristic of a real user equipment may
be obtained, thereby more objectively reflecting system
performance in different scenarios, saving a test invest-
ment and cost, and improving test efficiency. In the tech-
nical solutions of the present invention, an interference
effect generated by a simulated interference is equivalent
to an interference effect generated by using a real UE,
thereby better evaluating or demonstrating performance
of a specific technology (such as MIMO or AAS) in a
multi-cell scenario. Compared with an interference of a
real UE, a simulated interference is relatively flexible, and
substantially saves materials and a labor cost.

[0094] Referringto FIG. 4, FIG. 4 is another schematic
structural diagram of an apparatus for generating a sim-
ulated interference according to an embodiment of the
present invention, where the apparatus for generating a
simulated interference includes an input apparatus 401,
an output apparatus 402, and a processor 403, and the
processor 403 performs the following steps:

setting one or more simulated load templates and
separately configuring interference characteristic
parameters on the one or more simulated load tem-
plates, where one simulated load template is used
to simulate one interference or a type of interference
that has a same interference characteristic; and
generating a simulated interference by using the in-
terference characteristic parameters configured on
the one or more simulated load templates, where if
multiple simulated load templates are set, polling is
performed, in a time domain and/or a frequency do-
main, on interferences generated by the multiple
simulated load templates by means of simulation.

[0095] The interference characteristic parameters in-
clude a transmission mode, a resource utilization rate, a
rank Rank, a precoding matrix indicator PMI, and a mod-
ulation and coding scheme MCS, and a time domain poll-
ing granularity or a frequency domain polling granularity
of the one or more simulated load templates. The con-
figuring interference characteristic parameters on the
one or more simulated load templates by the processor
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403 includes: separately configuring the transmission
mode, the resource utilization rate, the Rank, the PMI,
the MCS, and the time domain polling granularity or the
frequency domain polling granularity of the one or more
simulated load templates.

[0096] Further, the processor 403 is configured to: the
configuring the transmission mode of the one or more
simulated load templates includes: configuring the trans-
mission mode or a transmission scheme of the one or
more simulated load templates, and accepting or not ac-
cepting a restriction of a characteristic license of an in-
terference cell; the configuring the resource utilization
rate of the one or more simulated load templates in-
cludes: configuring a resource block RB utilization rate
and a transmit power utilization rate of the interference
cell, where if an RB utilization rate or a transmit power
utilization rate that is scheduled by the interference cell
and is of a real user equipment UE is lower than a preset
threshold, simulated load is scheduled, or if an RB utili-
zation rate or a transmit power utilization rate that is
scheduled by the interference cell and is of a real UE is
higher than a preset threshold, simulated load is invalid;
the configuring the Rank and the PMI of the one or more
simulated load templates includes: according to the con-
figured transmission mode, setting each of a Rank and
a PMI that are corresponding to the transmission mode
to a specific value or a preset value range; the configuring
the MCS of the one or more simulated load templates
includes: setting the MCS of the one or more simulated
load templates to a specific value or a preset value range;
and the configuring the time domain polling granularity
or the frequency domain polling granularity includes: if
multiple simulated load templates are set, separately set-
ting the time domain polling granularity or the frequency
domain polling granularity of the simulated load tem-
plates to a specific value or a preset value range, where
a preset value range of the time domain polling granu-
larity is from 1 ms to infinity, and a preset value range of
the frequency domain polling granularity is 1-100 RB.
[0097] Further, the generating, by the processor 403,
a simulated interference by using the interference char-
acteristic parameters includes: based on different trans-
mission modes and according to a Rank and/or a PMI
and/or an MCS configured at a Media Access Control
MAC layer or a Radio Resource Control RRC layer, gen-
erating a simulated interference; and performing polling
between the multiple simulated load templates according
to the configured time domain polling granularity or the
configured frequency domain polling granularity.

[0098] Preferably, the processor 403 may be further
configured to copy the interference characteristic param-
eters of the one or more simulated load templates to one
or more simulated user equipments, and load simulated
load to the interference cell by using the one or more
simulated user equipments, to reach a preset resource
utilization rate of the simulated load.

[0099] Preferably, the processor 403 may be further
configured to: based on a manner in which an ICIC func-
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tion is enabled for an interference cell, copy the interfer-
ence characteristic parameters of the one or more sim-
ulated load templates to one or more simulated user
equipments, and load simulated load to a center frequen-
cy band and an edge frequency band by using the one
or more simulated user equipments, to reach a preset
resource utilization rate of the simulated load.

[0100] Further preferably, the processor 403 may be
further configured to:

if the Radio Resource Control RRC layer only con-
figures some of the interference characteristic pa-
rameters, for an interference characteristic parame-
ter that is not configured, perform simulated scram-
bling according to a default value or in a default man-
ner; or

if the RRC layer only configures some of the inter-
ference characteristic parameters and the config-
ured interference characteristic parameters are con-
figured as a preset value range, perform simulated
scrambling in a manner of performing random selec-
tion or polling selection withinthe preset value range.

[0101] Itmay be clearly understood by a person skilled
in the art that, for convenience and brevity of description,
for a detailed working process of the foregoing apparatus
for generating a simulated interference, and that of the
processor 403 in the apparatus, refer to a corresponding
process in the foregoing method embodiments for gen-
erating a simulated interference, and details are not de-
scribed herein again.

[0102] Itcan be learned from the foregoing description
that, according to the apparatus for generating a simu-
lated interference provided in this embodiment of the
present invention, first, interference characteristic pa-
rameters are independently configured for each interfer-
ence source or each type of interference source, where
the configured interference characteristic parameters in-
clude a quantity of interference sources, and a transmis-
sion mode, a PMI, a Rank, an MCS, transmit power, and
a time domain polling granularity or a frequency domain
polling granularity of each interference source. Then,
simulated interference data is generated according to the
configured interference characteristic parameters and is
sent over an air interface. A simulated interference of
which an interference characteristic is consistent with an
interference characteristic of a real user equipment may
be obtained, thereby more objectively reflecting system
performance in different scenarios, saving a test invest-
ment and cost, and improving test efficiency. In the tech-
nical solutions of the present invention, an interference
effect generated by a simulated interference is equivalent
to an interference effect generated by using a real UE,
thereby better evaluating or demonstrating performance
of a specific technology (such as MIMO or AAS) in a
multi-cell scenario. Compared with an interference of a
real UE, a simulated interference is relatively flexible, and
substantially saves materials and a labor cost.



25 EP 2 999 147 A1 26

[0103] The following describes another apparatus for
generating a simulated interference in an embodiment
of the present invention. In this embodiment, the appa-
ratus for generating a simulated interference includes:

a parameter configuring module, configured to con-
figure interference characteristic parameters, where
the interference characteristic parameters are used
to simulate one interference or a type of interference
that has a same interference characteristic, and the
interference characteristic parameters include a
transmission mode, a rank Rank, and a precoding
matrix indicator PMI; and

a simulated interference generating module, config-
ured to generate a simulated interference by using
the interference characteristic parameters.

[0104] In this embodiment, the parameter configuring
module is specifically configured to configure the trans-
mission mode, the rank Rank, and the PMI.

[0105] The configuring the transmission mode by the
parameter configuring module is specifically: configuring
the transmission mode or a transmission scheme, and
accepting or not accepting a restriction of a characteristic
license of an interference cell; and

the configuring the Rank and the PMI by the param-
eter configuring module is specifically: according to
the configured transmission mode, setting each of
an Rank and a PMI that are corresponding to the
transmission mode to a specific value or a preset
value range.

[0106] It may be understood that, in an actual applica-
tion, in addition to the transmission mode, the rank Rank,
and the PMI, the interference characteristic parameters
may further include other parameters, such as aresource
utilization rate and an MCS. In this embodiment, config-
uring the resource utilization rate by the parameter con-
figuring module is specifically: configuring a resource
block RB utilization rate and a transmit power utilization
rate of the interference cell, where if an RB utilization rate
or a transmit power utilization rate that is scheduled by
the interference cell and is of a real user equipment UE
is lower than a preset threshold, simulated load is sched-
uled; or if an RB utilization rate or a transmit power utili-
zation rate that is scheduled by the interference cell and
is ofareal UE is higher than a preset threshold, simulated
load is invalid; and

configuring the MCS by the parameter configuring
module is specifically: setting the MCS to a specific
value or a preset value range.

[0107] It may be understood that, in an actual applica-
tion, in addition to the transmission mode, the rank Rank,
and the PMI, the interference characteristic parameters
may further include other parameters. For example,
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when multiple groups of interference characteristic pa-
rameters exist, the interference characteristic parame-
ters may further include a time domain polling granularity
and/or a frequency domain polling granularity. In this em-
bodiment, configuring the time domain polling granularity
and/or the frequency domain polling granularity by the
parameter configuring module is specifically: separately
setting a time domain polling granularity and/or a fre-
quency domain polling granularity of each of the multiple
groups of interference characteristic parameters to a spe-
cific value or a preset value range, where a preset value
range of the time domain polling granularity is from 1 ms
to infinity, and a preset value range of the frequency do-
main polling granularity is 1-100 RB.

[0108] In this embodiment, the simulated interference
generating module is specifically configured to generate
the simulated interference based on different transmis-
sion modes and according to a Rank and/or a PMI con-
figured at an RRC layer.

[0109] If multiple groups of interference characteristic
parameters exist, the simulated interference generating
module in this embodiment is specifically configured to
generate a simulated interference based on different
transmission modes and according to a Rank and/or a
PMI configured at an RRC layer; and perform polling be-
tween the multiple groups of interference characteristic
parameters according to the configured time domain poll-
ing granularity and/or the configured frequency domain
polling granularity, so that polling is performed, in a time
domain or a frequency domain, on simulated interferenc-
es generated by the multiple groups of interference char-
acteristic parameters.

[0110] In this embodiment, the apparatus for generat-
ing a simulated interference may further include a pa-
rameter copying module, configured to copy the interfer-
ence characteristic parameters to one or more simulated
user equipments, and load simulated load to the interfer-
ence cell by using the one or more simulated user equip-
ments, to reach a preset resource utilization rate of the
simulated load;

or

based on a manner in which an ICIC function is enabled
for an interference cell, copy the interference character-
istic parameters to one or more simulated user equip-
ments, and load simulated load to a center frequency
band and an edge frequency band by using the one or
more simulated user equipments, to reach a preset re-
source utilization rate of the simulated load.

[0111] Itmay be clearly understood by a person skilled
in the art that, for the purpose of convenient and brief
description, for a detailed working process of the forego-
ing system, apparatus, and unit, refer to a corresponding
process in the foregoing method embodiments, and de-
tails are not described herein again.

[0112] In the several embodiments provided in the
present application, it should be understood that the dis-
closed system, apparatus, and method may be imple-
mented in other manners. For example, the described
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apparatus embodiment is merely exemplary. For exam-
ple, the unit division is merely logical function division
and may be other division in actual implementation. For
example, a plurality of units or components may be com-
bined or integrated into another system, or some char-
acteristics may be ignored or not performed. In addition,
the displayed or discussed mutual couplings or direct
couplings or communication connections may be imple-
mented through some interfaces. The indirect couplings
orcommunication connections between the apparatuses
or units may be implemented in electronic, mechanical,
or other forms.

[0113] The units described as separate parts may or
may not be physically separate, and parts displayed as
units may or may not be physical units, may be located
in one position, or may be distributed on a plurality of
network units. Some or all of the units may be selected
according to actual needs to achieve the objectives of
the solutions of the embodiments.

[0114] In addition, functional units in the embodiments
of the present invention may be integrated into one
processing unit, or each of the units may exist alone phys-
ically, or two or more units are integrated into one unit.
The integrated unit may be implemented in aform of hard-
ware, or may be implemented in a form of a software
functional unit.

[0115] When the integrated unit is implemented in the
form of a software functional unit and sold or used as an
independent product, the integrated unit may be stored
in a computer-readable storage medium. Based on such
an understanding, the technical solutions of the present
invention essentially, or the part contributing to the prior
art, or all or some of the technical solutions may be im-
plementedin the form of a software product. The software
product is stored in a storage medium and includes sev-
eral instructions for instructing a computer device (which
may be a personal computer, a server, or a network de-
vice) to perform all or some of the steps of the methods
described in the embodiments of the present invention.
The foregoing storage medium includes: any medium
that can store program code, such as a USB flash drive,
aremovable hard disk, a read-only memory (ROM, Read-
Only Memory), a random access memory (RAM, Ran-
dom Access Memory), amagnetic disk, or an optical disc.
[0116] The method and the apparatus for generating
asimulated interference provided inthe presentinvention
have been described in detail in the foregoing, and an
ordinary person skilled in the art can make variations to
specific implementation manners and the application
scope without departing from the spirit of the embodi-
ments of the presentinvention. In conclusion, the content
ofthis specification shall not be understood as a limitation
on the present invention.

Claims

1. A method for generating a simulated interference,
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comprising:

configuring interference characteristic parame-
ters, wherein the interference characteristic pa-
rameters are used to simulate one interference
or a type of interference that has a same inter-
ference characteristic, and the interference
characteristic parameters comprise a transmis-
sion mode, arank Rank, and a precoding matrix
indicator PMI; and

generating a simulated interference by using the
interference characteristic parameters.

The method according to claim 1, wherein the con-
figuring interference characteristic parameters com-
prises:

configuring the transmission mode, the Rank,
and the PMI.

The method according to claim 2, wherein:

the configuring the transmission mode compris-
es: configuring the transmission mode or a
transmission scheme, and accepting or not ac-
cepting a restriction of a characteristic license
of an interference cell; and

the configuring the Rank and the PMI comprises:
according to the configured transmission mode,
setting each of a Rank and a PMI that are cor-
responding to the transmission mode to a spe-
cific value or a preset value range.

The method according to any one of claims 2 to 3,
wherein the interference characteristic parameters
further comprise a resource utilization rate and a
modulation and coding scheme MCS; and

the configuring interference characteristic parame-
ters further comprises: configuring the resource uti-
lization rate and the MCS.

The method according to claim 4, wherein:

the configuring the resource utilization rate com-
prises: configuring a resource block RB utiliza-
tion rate and a transmit power utilization rate of
the interference cell, wherein if an RB utilization
rate or a transmit power utilization rate that is
scheduled by the interference cell of a real user
equipment UE is lower than a preset threshold,
simulated load is scheduled; or if an RB utiliza-
tion rate or a transmit power utilization rate that
is scheduled by the interference cell and is of a
real UE is higher than a preset threshold, simu-
lated load is invalid; and

the configuring the MCS comprises: setting the
MCS to a specific value or a preset value range.
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The method according to any one of claims 2 to 3,
wherein if multiple groups of interference character-
istic parameters exist, the interference characteristic
parameters further comprise a time domain polling
granularity and/or a frequency domain polling gran-
ularity; and

the configuring interference characteristic parame-
ters further comprises: configuring the time domain
polling granularity and/or the frequency domain poll-
ing granularity.

The method according to claim 6, wherein the con-
figuring the time domain polling granularity and/or
the frequency domain polling granularity comprises:

separately setting a time domain polling granu-
larity and/or a frequency domain polling granu-
larity of each of the multiple groups of interfer-
ence characteristic parameters to a specific val-
ue or a preset value range, wherein a preset
value range of the time domain polling granular-
ity is from 1 ms to infinity, and a preset value
range of the frequency domain polling granular-
ity is 1-100 RB.

The method according to any one of claims 1 to 3,
wherein the generating a simulated interference by
using the interference characteristic parameters
comprises:

generating the simulated interference based on
different transmission modes and according to
aRankand/ora PMI configured atan RRC layer.

The method according to claim 6 or 7, wherein the
generating a simulated interference by using the in-
terference characteristic parameters comprises:

generating the simulated interference based on
different transmission modes and according to
aRankand/ora PMI configured atan RRC layer;
and performing polling between the multiple
groups of interference characteristic parame-
ters according to the configured time domain
polling granularity and/or the configured fre-
quency domain polling granularity, so that poll-
ing is performed, in a time domain and/or a fre-
quency domain, on simulated interferences gen-
erated by the multiple groups of interference
characteristic parameters.

10. The method according to any one of claims 1 to 3,

wherein the method further comprises:

copying the interference characteristic parame-
ters to one or more simulated user equipments,
and loading simulated load to the interference
cell by using the one or more simulated user
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equipments, to reach a preset resource utiliza-
tion rate of the simulated load; or

based on a manner in which an ICIC function is
enabled for an interference cell, copying the in-
terference characteristic parameters to one or
more simulated user equipments, and loading
simulated load to a center frequency band and
an edge frequency band by using the one or
more simulated user equipments, to reach a pre-
set resource utilization rate of the simulated
load.

An apparatus for generating a simulated interfer-
ence, comprising:

a parameter configuring module, configured to
configure interference characteristic parame-
ters, wherein the interference characteristic pa-
rameters are used to simulate one interference
or a type of interference that has a same inter-
ference characteristic, and the interference
characteristic parameters comprise a transmis-
sion mode, arank Rank, and a precoding matrix
indicator PMI; and

a simulated interference generating module,
configured to generate a simulated interference
by using the interference characteristic param-
eters.

The apparatus according to claim 11, wherein the
parameter configuring module is specifically config-
ured to configure the transmission mode, the rank
Rank, and the PMI.

The apparatus according to claim 12, wherein the
configuring the transmission mode by the parameter
configuring module is specifically: configuring the
transmission mode or a transmission scheme, and
accepting or not accepting a restriction of a charac-
teristic license of an interference cell; and

the configuring the Rank and the PMI by the param-
eter configuring module is specifically: according to
the configured transmission mode, setting each of
an Rank and a PMI that are corresponding to the
transmission mode to a specific value or a preset
value range.

The apparatus according to any one of claims 12 to
13, wherein the interference characteristic parame-
ters further comprise a resource utilization rate and
a modulation and coding scheme MCS; and

the parameter configuring module is further config-
ured to configure the resource utilization rate and
the MCS.

The apparatus according to claim 14, wherein the
configuring the resource utilization rate by the pa-
rameter configuring module is specifically: configur-
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ing aresource block RB utilization rate and a transmit
power utilization rate of the interference cell, wherein
if an RB utilization rate or a transmit power utilization
rate that is scheduled by the interference cell and is
of a real user equipment UE is lower than a preset
threshold, simulated load is scheduled; or if an RB
utilization rate or a transmit power utilization rate that
is scheduled by the interference cell and is of a real
UE is higher than a preset threshold, simulated load
is invalid; and

the configuring the MCS by the parameter configur-
ing module is specifically: setting the MCS to a spe-
cific value or a preset value range.

The apparatus according to any one of claims 12 to
13, wherein if multiple groups of interference char-
acteristic parameters exist, the interference charac-
teristic parameters further comprise a time domain
polling granularity and/or a frequency domain polling
granularity; and

the parameter configuring module is further config-
ured to configure the time domain polling granularity
and/or the frequency domain polling granularity.

The apparatus according to claim 16, wherein the
configuring the time domain polling granularity
and/or the frequency domain polling granularity by
the parameter configuring module is specifically:
separately setting a time domain polling granularity
and/or a frequency domain polling granularity of
each of the multiple groups of interference charac-
teristic parameters to a specific value or a preset
valuerange, wherein apreset value range of the time
domain polling granularity is from 1 ms to infinity,
and a preset value range of the frequency domain
polling granularity is 1-100 RB.

The apparatus according to any one of claims 11 to
13, wherein the simulated interference generating
module is specifically configured to:

generate the simulated interference based on
different transmission modes and according to
aRankand/ora PMI configured atan RRC layer.

The apparatus according to claim 16 or 17, wherein
the simulated interference generating module is spe-
cifically configured to:

generate the simulated interference based on
different transmission modes and according to
aRankand/ora PMI configured atan RRC layer;
and perform polling between the multiple groups
of interference characteristic parameters ac-
cording to the configured time domain polling
granularity and/or the configured frequency do-
main polling granularity, so that polling is per-
formed, in atime domain or a frequency domain,
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on simulated interferences generated by the
multiple groups of interference characteristic pa-
rameters.

20. The apparatus according to any one of claims 11 to

13, wherein the apparatus further comprises:

a parameter copying module, configured to copy
the interference characteristic parameters to
one or more simulated user equipments, and
load simulated load to the interference cell by
using the one or more simulated user equip-
ments, toreach a preset resource utilization rate
of the simulated load; or

based on a manner in which an ICIC function is
enabled for an interference cell, copy the inter-
ference characteristic parameters to one or
more simulated user equipments, and load sim-
ulated load to a center frequency band and an
edge frequency band by using the one or more
simulated user equipments, to reach a preset
resource utilization rate of the simulated load.
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Set one or more simulated load templates and separately
configure interference characteristic parameters on the one or
more simulated load templates, where one simulated load
template is used to simulate one interference or a type of
interference that has a same interference characteristic

l

Generate a simulated interference by using the interference
characteristic parameters configured on the one or more
simulated load templates, where if multiple simulated load
templates are set, polling is performed, in a time domain and/or
a frequency domain, on interferences generated by the multiple
simulated load templates by means of simulation

FIG. 1

Separately configure a transmission mode, a resource
utilization rate, a RANK, a PMI, an MCS, and a time domain
polling granularity and/or a frequency domain polling
granularity of one or more simulated load templates

i

Based on different transmission modes and according to a
RANK and/or a PMI and/or an MCS configured at a Media
Access Control MAC layer or a Radio Resource Control RRC
layer, generate a simulated interference

FIG. 2
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